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Study description

Research sample

www.metabolomicsworkbench.org/ Study ID ST002692) by the UNC Human Health Exposure Analysis Resource (HHEAR) Laboratory. The clinical outcome and PFAS
exposure data are available under restricted access to protect the privacy of the study participants, access can be obtained by emailing corresponding authors Drs.
Liang and Dunlop. Requests will be responded within 10 business days. The demographic covariates data are protected and are not available due to data privacy
laws. All the source data for figures and tables, coding materials, and data protocols are provided in the Supplementary Information/Source Data file.

Source data are provided with this paper.

There were 139 (52%) newborns assigned female sex at birth. Neonatal sex was believed to affect the exposures and
outcomes, and thus adjusted in the models in all analyses.

The characteristics of 267 African American pregnant people and newborns included in our study are summarized in Table 1.

Prior to pregnancy, the majority of mothers had a BMI considered overweight (n=58; 22%) or with obesity (n=109; 41%),
were parous (n=155; 58%), and did not use tobacco (n=239; 90%) or marijuana (n=177; 66%). At enrollment, the average
participant age was 25.6 years (SD=5.2) and 163 (61%) of the mothers were in the first trimester. Participants predominantly
had a high school education or less (n=153; 57%), public health insurance with Medicaid (n=218; 82%), and an income level
132% or lower times that of the Federal Poverty Level (n=153; 57%).

There were 139 (52%) newborns assigned female sex at birth. The average gestational age at delivery was 38.7 weeks
(SD=2.0), with a total of 118 (51%) healthy and full-term, 31 (12%) preterm, and 82 (31%) early term. Among the early births
(PTB or ETB) prior to full-term, 82 (69%) followed spontaneous labor and 31 (26%) followed medically-indicated induction or
C-section (Figure S2).

Participants from the Atlanta African American Maternal-Child Cohort (ATL AA hereafter) were included in the present
analysis. This ongoing, prospective birth cohort enrolls pregnant African Americans between 6–17 weeks gestation at Emory
Midtown Hospital and Grady Hospital, which serve socioeconomically diverse populations in Atlanta, Georgia, and extends
dyad follow-up through age six. Additional information regarding the cohort profile and data collection is described in detail
elsewhere. Participants were eligible for inclusion if they self-identified as African American or Black, and were born in the
US, between 18–40 years old, pregnant with a singleton, fluent in English, and had no chronic medical conditions. Participant
data are confidential and proprietary information to the ATL AA cohort. All participants were recruited to participate in this
study from the prenatal care clinics of two metropolitan hospitals in Atlanta, GA, affiliated with Emory University Woodruff
Health Sciences Center: Grady Memorial Hospital, a county-supported hospital that serves as a safety net for low-income
patients; and Emory University Hospital Midtown, a private hospital that serves patients from a wide economic range. There
is no obvious self-selection bias or bias beyond those related to the potential difference among participants who wished to
consent to participate in the study compared to those who did not, which is common in all prospective cohort study.

All participants provided written, informed consent to participate in the study, which was approved by the Institutional
Review Board at Emory University (approval reference number 68441).

In a prospective birth cohort, we sought to profile the neonatal metabolome for molecular signatures of maternal PFAS
concentrations during early to middle pregnancy and gestational age at birth outcomes among African American mother-newborn
dyads in Atlanta, Georgia. Based on prior work, we hypothesized that prenatal PFAS exposure interferes with gestational length and
fetal growth. Additionally, we analyzed newborn dried blood spots (DBS), a minimally invasive biospecimen used for screening within
48 hours of birth, with high-resolution metabolomics and the MITM framework to identify and measure the underlying metabolites
and pathways.

The present study was designed to investigate and elucidate the molecular connection between maternal exposures to PFAS,
newborn metabolic perturbations, and fetal growth restriction among African American pregnant people, as they disproportionately
suffer from a range of environmental exposures and adverse birth outcomes, compared to U.S. women of other races/ethnicities. As
such, all participants in this study were participants enrolled in the Atlanta African American Maternal-Child (ATL AA) Cohort who
self-identify as African American or Black. This ongoing, prospective birth cohort enrolls pregnant African Americans between 6–17




